The physical attitudes of source theory, displacing those of renormalized, perturbative, operator field theory, are used in a simple discussion of the asymptotic behavior of the photon propagation function. A guiding principle is the elementary consistency requirement that, under circumstances where a physical parameter cannot be accurately measured, no sensitivity to its precise value can enter the description of those circumstances. The mathematical tool is the spectral representation of the propagation function, supplemented by an equivalent phase representation. The Gell-Mann-Low equation is recovered, but with their function now interpreted physically as the spectral weight function. A crude inequality is established for the latter, which helps in interpolating between the initial rising behavior and the ultimate zero at infinite mass. There is a brief discussion of the aggressive source theory viewpoint that denies the existence of a "bare charge".
The asymptotic, high momentum behavior of the photon propagation function has been extensively discussed, but invariably with the methods and preconceptions of renormalized perturbative, operator field theory. This note represents another contribution to the ongoing program of displacing operator field theory by the more physically motivated and computationally simpler source theory (1).
Our starting point is the spectral representation of the photon propagation function D(k), as it enters in the coupling between two charges of individual strength e: e2D(k) = a(1) 1 1 -k2f dM2 k2 + )32
Here, the factor 1/k2 refers to the physical photon, while the last factor gives an account of vacuum polarization effects, processes in which an excitation of variable mass M is set up by the coupling of the photon with charged particles. The spectral weight function a (l312) What is involved here can be stated as a principle of physical consistency: that, under circumstances where a physical parameter cannot be accurately measured, no sensitivity to its precise value can enter the description of those circumstances. The parameter is the particle mass m, and the circumstances are expressed by jk2» >> M2. The latter implies that insufficient time-distance is available to carry out the energymomentum measurement necessary to determine m with any precision. One should not hastily conclude that we have set m = 0, for this quantity is still present in the structure of ex2 (Eq. [7] ).
The relation [11] must hold for arbitrary X, consistent with X2>> M2. Accordingly, for a value of M such that M2 >> M2, [12] we can choose X = M and deduce the following:
which is a functional equation for the spectral weight function s.
Although we have foresworn the use of perturbation theory in the context of renormalized operator theory, it is appropriate here to mention the situation in which o(eM2) can be usefully expanded in a power series in eM2 tary explanation for, the results of explicit calculations. For spin '/2 charged particles, these are given by (a = e2/4Tr)
We also learn, without effort, the leading logarithmic M2 dependence of the next power of a, as exhibited in (x) [24]
u(eM2) = 00 + eM2 0r + (eM2)2 02 + * * .
[15] with eM2 itself appearing as a power series in e2:
In the last version, the symbol M2 is used to suggest the magnitude of the additive constant in the leading term of the asymptotic form of the spectral integral. The resulting expansion is {-, e2jeJ
-,,,M22 [17] That the first two terms of the power series are asymptotically independent of M2 is in accord with, and provides an elemenHence eM2, and s(M2/m2, e2), can be exhibited as functions of the variables M2/X2 and eX2. The earlier cited functional forms are maintained, with _m2 and e2, or M2 and -e2, replaced by X2 and ex2.
The only general property of a(x) to which reference has been made is positiveness. There is, however, one additional important requirement. It refers to the ultimate asymptotic limit, M2 co. First, we insert the obvious remark that this limit can have little to do with pure electrodynamics, but must involve the totality of physics, with its presently unknown aspects playing the dominant role. Then we comment that the denominator of [3] is a monotonically decreasing * Although the variables are different (but see later), this equation is of the Gell-Mann-Low form, with their function , (x) identified as X20f(X). This simple connection with the spectral weight function has escaped notice for two decades. [28]
is such that cr(eO2) = 0.
[29] The same elementary conclusion also follows from Eq. [23], for example, with M2 a, and, indeed, that has been its exclusive basis to this point. Whether the upper integration limit, e,2, is finite or infinite, the right side of the cited equation cannot match the infinite value of the left side if cr(x) is everywhere greater than zero. Hence, a(x) must vanish suitably at x = e.
There is a large gap between the initial rising behavior of the function u(x) that is given in Eqs. [15] =0,l (M2-X)2+ y2 [34] cannot be satisfied. As to zeros on the real axis, we note that the limiting form of [34] for positive x is 8 = 0, M2 = x, which is excluded by our physical assertion; there is obviously no zero of [33] on the negative real axis. Therefore, the singularities of F(z) are totally comprised in the branch line extended from the origin along the entire positive real axis. The branch of log F(z) that vanishes at infinity also has only this branch line of singularities, whence it follows that
The real weight function appearing here, O (M2) =(M2/M2, e2), must vanish at infinity, and also at the origin, since F (z) together with the variant form that is analogous to [23] . The identity that is thus suggested, Xc(X) = 1 cI(X) [49] hinges upon the asymptotic equivalence of the two definitions of eM2. As a first bit of evidence in this direction, we remark that the two asymptotic forms for k2e2D(k), Eqs. There is no immediate sign here of an eigenvalue condition on e2, but it would be hard to avoid the inference that the very particular asymptotic behavior of O(M2) could only be realized within a quite circumscribed dynamical scheme.
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